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direction of travel of an engaged gearspeed of the automatic
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brake system of the motor vehicle as a function of the
detected rolling movement, 1n order to limit a rolling speed
of the motor vehicle counter to the selected direction of
travel to a maximum speed.
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PROTECTION DEVICE FOR A DRIVETRAIN
OF A MOTOR VEHICLE

FIELD

The mnvention relates to a protection device for a drive-
train of a motor vehicle. Furthermore, the invention relates
to a motor vehicle as well as a method for operating a motor.

BACKGROUND

Many modern motor vehicles are outfitted with an auto-
matic transmission by means of which a driving force from
an engine of the motor vehicle 1s transferred to respective
driven wheels of the motor vehicle. The automatic trans-
mission automatically adapts a transmission stage to a gas
pedal setting, to a speed of travel, and/or an engine rotational
speed of the motor vehicle. Often, automatic transmissions
comprise a hydraulic converter. This hydraulic converter
may serve, for example, to reduce the respective loads on the
drivetrain when starting from a standstill.

However, 1n such an automatic transmission there can
occur damage to the drivetrain and/or an unwanted behavior
ol the motor vehicle due to a rolling counter to a selected
direction of travel. For example, 1n a selected direction of
travel 1n the forward direction—this gear 1s often designated
as “D”—a motor vehicle may begin to roll backward, given
a sullicient slope of the ground underneath 1t, despite a static
torque acting on account of an 1dle speed. Such a backward
movement may be conveyed by way of the wheels of the
motor vehicle to the dnivetramn. In this way, for example,
damage may occur to the transmission and/or an unwanted
shutofl of the engine may occur, also called a killing of the
engine.

It 1s known from US 2005/0075775 Al how to detect a
backward rolling movement of a motor vehicle counter to an
engaged forward gear. When a minimum speed 1s exceeded,
a clutch 1s activated 1n the transmission to prevent the back
rolling. For this purpose, a standing engine rotational speed
of the motor vehicle 1s increased. In this way, the motor
vehicle 1s brought to a halt. However, the drawback 1s the
load produced in this way on the transmission and the
additional fuel consumption due to the increasing of the
standing engine rotational speed.

From DE 601 18 875 D2 there 1s known a control system
of a hill-hold device for a motor vehicle. It 1s provided here
to block the respective wheels of a motor vehicle standing on
a slope by engaging a bypass clutch. In this case as well,
therefore, a portion of the transmission 1s loaded 1n order to
hold the motor vehicle. At the same time, this bypass clutch
must first be disengaged in order to move forward again.
This may result 1n a delay 1n the starting process.

From DE 696 10 280 T2 there 1s known a control
mechamism for an automatic transmission in order to hold a
motor vehicle at standstill on a slope. For this purpose, a
portion of the transmission 1s blocked by means of a brake
in a motor vehicle halted on a slope. Thus, once again the
transmission 1s loaded here for the holding of the motor
vehicle.

SUMMARY

An object of the present invention 1s to create a protection
device for a motor vehicle by means of which a drivetrain of
the motor vehicle can be protected. Furthermore, another
object of the present invention 1s to create a motor vehicle
whose drivetrain 1s especially well protected against dam-
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age. In addition, another object of the present invention 1s to
create a method for operating a motor vehicle in which the
loading of the drivetrain 1s especially slight.

These objects are achieved according to the invention by
the subject matter of the independent patent claims. Advan-
tageous embodiments with expedient enhancements of the
invention are indicated 1n the respective dependent claims,
where advantageous embodiments of a particular device and
method are to be seen as advantageous embodiments of
another particular device and method, and vice versa.

A first aspect of the invention relates to a protection
device for a drivetrain of a motor vehicle having an engine
and an automatic transmission, which comprises at least one
hydraulic converter. According to the invention, 1t 1s pro-
vided that the protection device comprises a sensor device
and a control device, wherein the sensor device 1s designed
to detect a rolling movement of the motor vehicle counter to
the selected direction of travel of an engaged gearspeed of
the automatic transmission, and wherein the control device
1s designed to control a brake system of the motor vehicle as
a Tunction of the detected rolling movement, in order to limait
a rolling speed of the motor vehicle counter to the selected
direction of travel to a maximum speed. In this way, 1t 1s
possible to limit a rolling movement of the motor vehicle
counter to the selected direction of travel on a slope to such
a rolling speed that any forces introduced by the wheels of
the motor vehicle into the drivetrain are so slight that no
damage occurs to the dnivetrain. At the same time, an
unwanted behavior of the drnivetrain can be especially well
prevented 1n thus way. For example, the rolling movement
can be limited to a speed at which the forces introduced into
the drivetrain do not result 1n an unwanted shutodl or killing
of the engine.

The hydraulic converter, for example, may also be called
a hydrodynamic converter. The engine of the motor vehicle
may be designed, for example, as an internal combustion
engine or an e-machine. In the simplest case, the maximum
speed may be a firmly predetermined maximum speed.
However, the maximum speed may also be adapted to
particular parameters, for example, to the gearspeed engaged
in the automatic transmission. For example, a higher maxi-
mum speed may be permitted 11 the motor vehicle 1s rolling
backward with a forward gear engaged, than when 1t 1s
rolling forward with a rear gear engaged. In both cases, the
drivetrain 1s under equal loading.

The brake system, for example, comprises any normal
driving brakes by means of which a rotational movement of
the respective wheels of the motor vehicle can be braked.
For example, particular brakes of the brake system may be
designed as disk brakes or drum brakes, which are arranged
on the undercarriage of the motor vehicle.

The mvention 1s based on the knowledge that special
hydraulic effects may occur 1n the hydraulic converter when
the rolling speed counter to the selected direction of travel
exceeds a certain speed. Thus there may occur a sudden rise
in the torque transmitted from the wheels to transmission
parts hooked up behind the hydraulic converter and down-
stream to the direction of force transmission. In particular, a
large force may suddenly act on the engine counter to its
direction of rotation. Due to this sudden rise in force, parts
of the transmission and/or engine may become damaged.
For example, due to this sudden rise 1n force the engine may
be rotated counter to 1ts normal direction of operation, which
may result in damage to moving parts.

Furthermore, the invention 1s based on the understanding,
that a standstill of the motor vehicle can only be detected
with high expenditure by measurement techniques. On the
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other hand, a sensor system required to detect a rolling
movement, especially one counter to the selected direction
of travel, 1s already usually integrated 1n a motor vehicle for
other purposes. However, on the other hand, a sensor system
that can reliably detect a speed of zero 1s very expensive and
often not yet available. Moreover, a regulating system by
means ol which the motor vehicle can be held at standstill
1s costly.

Likewise, the invention 1s based on the understanding that
a motor vehicle 1s often not brought by the driver completely
to standstill on a slope, 1n which case, for example, tradi-
tional hill-hold systems can hold the motor vehicle 1n place.
For example, drivers also often let their motor vehicles roll
out on a slope, which may then result quickly in a backward
rolling movement counter to the selected direction of travel.
In this case, however, there 1s no longer an automatic
activating ol a hill-hold system and/or a hill-start assist
system.

Furthermore, the protection device 1s also advantageous
in that the brake system of the motor vehicle 1s utilized to
limit the maximum speed. Thus, the limiting of the rolling
movement to the maximum speed does not cause an addi-
tional load on the transmission. The brake system 1s a unit
that 1s specifically designed to reduce or limit the speed of
a motor vehicle. Accordingly, this causes only slight wear
and tear, and furthermore any wearing parts of the brake
system can be easily and inexpensively replaced. On the
other hand, 1f parts of the transmission are used to limit the
speed, an additional wear will be caused. It 1s complicated
and expensive to replace any worn parts of the transmission
as compared to replacing of parts of the brake system.
Furthermore, a brake system can respond much faster than,
for example, any clutch elements for the blocking of an
automatic transmission. The protection device thus allows
the driver a particularly fast restart when the rolling move-
ment counter to the selected direction of travel 1s limited to
the maximum speed. Moreover, 1t 1s not necessary to provide
additional elements 1n the brake system to offer this func-
tionality. On the other hand, additional moving parts are
needed to block an automatic transmission or the rolling
movement of the motor vehicle counter to the selected
direction of travel by means of the transmission, parts such
as special clutches, which makes the transmission more
expensive and heavier.

In another advantageous embodiment of the protection
device 1t 1s provided that the control device i1s designed as
part of an engine controller of the motor vehicle. The engine
controller usually already has the necessary hardware to
generate the control commands needed to operate the pro-
tection device. In particular, other methods are usually
already implemented 1n the engine controller of the motor
vehicle for protecting a drivetrain. Hence, the engine con-
troller can provide the necessary operating safety and per-
formance capability for controlling the protection device
with no further modification.

In another advantageous embodiment of the protection
device according to the invention, i1t 1s provided that the
sensor device 1s designed as part of the engine controller of
the motor vehicle. Usually, an engine controller already has
sensors, by means of which a backward rotation of parts of
the drivetrain can be detected or identified. Alternatively, the
engine controller can easily be connected to any sensors
making possible such a detection. The necessary data for
operating the protection device 1s thus usually already on
hand 1n an engine controller. Therefore, by designing the
sensor device as part of the engine controller, the protection
device can be especially cost-favorable.
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In another advantageous embodiment of the protection
device, 1t 1s provided that the control device comprises an
interface with a brake controller, by means of which the
brake system of the motor vehicle 1s actuatable. In this way,
it 1s 1immediately possible to control the brake system by
means of the control device of the protection device. In
particular, 1t may be provided that the control device 1s
designed as part of the engine controller of the motor vehicle
and that the engine controller now has a corresponding
interface by means of which the engine controller can also
actuate the brake system of the motor vehicle. In this way,
the protection device can be integrated especially economi-
cally and easily 1n the motor vehicle.

In another advantageous embodiment of the protection
device according to the invention, i1t 1s provided that the

predetermined maximum speed 1s less than or equal to 5
km/h, especially less than or equal to 3 km/h. At such a slow
speed, one can prevent especially reliably the occurrence of
unwanted hydraulic effects or hydrodynamic eflects in the
hydraulic converter, and thus prevent an abrupt rise 1n force
of a force feedback from the wheels to the rest of the
drivetrain during a rolling movement counter to the selected
direction of travel. At the same time, a driver can control the
motor vehicle especially easily at such a slow rolling speed
counter to the selected direction of travel. Thus, for example,
the driver can especially easily avoid obstacles and/or 1nsti-
tute an additional braking maneuver in good time, for
example during an unwanted backward rolling on a slope. In
particular, the rolling speed 1s thus less than or equal to a
walking speed or running speed, so that pedestrians can also
get out of the way of the motor vehicle with no problem.

In another advantageous embodiment of the protection
device 1t 1s provided that the hydraulic converter 1s designed
as a hydraulic torque converter. A hydraulic torque converter
enables an especially smooth starting of the motor vehicle
for the automatic transmission. However, special hydrody-
namic effects can occur very rapidly i a hydraulic torque
converter during a rolling movement counter to the selected
direction of travel. Yet this 1s reliably prevented by the
protection device. The hydraulic torque converter, for
example, can also be called a hydrodynamic torque con-
verter and 1t may be designed for example as a Trilok
converter.

A second aspect of the invention relates to a motor
vehicle. According to the ivention, 1t 1s provided that the
motor vehicle 1s outfitted with a protection device according,
to the first aspect of the invention. This can especially
reliably prevent a damaging of the drivetrain. The features
and benefits of using the protection device according to the
first aspect of the invention will be found in the descriptions
of the first aspect of the invention, where advantageous
embodiments of the first aspect of the invention should be
seen as advantageous embodiments of the second aspect of
the invention, and vice versa.

A third aspect of the invention relates to a method for
operating a motor vehicle having an engine, a brake system
and an automatic transmission, which comprises at least one
hydraulic converter. In this method, a rolling movement of
the motor vehicle counter to the selected direction of travel
of an engaged gearspeed of the automatic transmission 1s
detected. According to the invention, 1t 1s provided that the
brake system 1s actuated as a function of the detected rolling,
movement such that a rolling speed of the motor vehicle
counter to the selected direction of travel i1s limited to a
maximum speed. In this way, a damaging of the drivetrain
of the motor vehicle can be reliably prevented during a
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rolling movement counter to the selected direction of travel
ol an engaged gearspeed of the automatic transmaission.

Preferably, the motor vehicle comprises a protection
device according to the first aspect of the invention and/or 1s
designed as a motor vehicle according to the second aspect
of the mvention. The features and benefits of using the
protection device according to the first aspect of the inven-
tion or from using the motor vehicle according to the second
aspect of the invention will be found in the descriptions of
the first aspect of the invention or of the second aspect of the
invention, where the advantageous embodiments of the first
or second aspect of the mnvention should be seen as advan-
tageous embodiments of the third aspect of the invention,
and vice versa.

In another advantageous embodiment of the method, 1t 1s
provided that a first maximum speed 1s predetermined for a
rolling movement counter to a selected forward direction of
travel, and a second maximum speed 1s predetermined for a
rolling movement counter to a selected backward direction
of travel. In other words, a first maximum speed 1s specified
for a backward rolling movement during an engaged for-
ward gearspeed, such as the gear D of the automatic trans-
mission. Furthermore, a second maximum speed 1s specified
for a forward rolling movement during an engaged reverse
gear, which can also be designated as the gear R, for
example. In this way, one can take mto account the circum-
stance that the automatic transmission here has different
transmission ratios, whereby hydraulic effects may also
occur 1n the hydraulic converter or damage to the drivetrain
may occur at different speeds. For example, the maximum
speed during a forward rolling movement may be less than
the maximum speed during a backward rolling movement in
order to especially well protect the drivetrain.

In another advantageous embodiment of the method, it 1s
provided that the rolling speed of the motor vehicle 1s
limited to a maximum speed at which a rotational speed of
a turbine wheel of the hydraulic converter, which 1s gener-
ated by the rolling movement counter to the selected direc-
tion of travel, comprises a predetermined maximum differ-
ence and/or a predetermined minimum difference from a
rotational speed, which 1s generated by the engine at a pump
wheel of the hydraulic converter. Thus, a kind of adaptive
maximum speed 1s set 1n this way, which takes into account
the actual conditions 1n the hydraulic converter so as to
avoid an abrupt increase 1n the torque transmission from the
wheels to the engine. In this way, the drivetrain of the motor
vehicle can be especially well protected.

For example, the driver of the motor vehicle can activate
the gas pedal of the motor vehicle even during backward
rolling, by which the rotational speed of the engine 1s
increased at first and then also the speed of the pump wheel
of the hydraulic converter. However, the increased engine
power due to the activating of the gas pedal may still not be
enough to hold the motor vehicle on a slope, or to limit the
rolling movement counter to the selected direction of travel
to an adequate speed 1n order to prevent damage to the
drivetrain. Thus, the increased rotational speed of the pump
wheel can be taken into account by the protection device.

Likewise, for example, the automatic transmission may
have selected different forward gearspeeds. For example, the
automatic selection gearspeeds of the automatic transmis-
sion may be manually limited to certain gearspeeds. Like-
wise, the selected gearspeed of the automatic transmission
may also be entirely manually set 1n many motor vehicle
models. The engaged transmission ratio or the engaged
gearspeed of the automatic transmission may likewise have
an influence on the speed which the drivetrain needs to be
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protected against. In other words, therefore, the maximum
speed can also be selected as a function of the particular
gearspeed engaged. For example, the respective rotational
speeds of the turbine wheel and the pump wheel of the
hydraulic converter may likewise be detected, for example,
by means of the sensor device. In particular, one can avoid
in this way an output rotational speed of the engine coming
close to a rotational speed induced by the rolling movement
at the output of the hydraulic converter. Thus, for example,
one can reliably avoid hydraulic effects in the torque con-
verter so that a killing of the engine can be prevented.
Further benefits, features and details of the invention will
emerge from the following description of preferred exem-

plary embodiments as well as with the aid of the drawing.
The features and combinations of features mentioned above
in the description as well as the features and combinations
of features mentioned below 1n the description of the figures
and/or 1n the figures alone may be used not only 1n the
particular indicated combination, but also 1n other combi-
nations or standing alone, without leaving the scope of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The FIG. 1 shows in a schematic side view a motor
vehicle that 1s located on a steep slope and that 1s outfitted
with a protection device for 1ts drivetrain.

DETAILED DESCRIPTION

The FIG. shows 1n a schematic side view a motor vehicle
10 with a drivetrain 12. This drivetrain 12 comprises an
engine 14, which 1s designed, for example, as an internal
combustion engine or an e-machine. Force can be trans-
terred from this engine 14 via an automatic transmission 16
to respective wheels 24 of the motor vehicle 10. The
automatic transmission 16 comprises a hydraulic converter
18, which 1s designed, for example, as a Trilok converter.
The hydraulic converter 18 comprises a pump wheel 20
driven by the engine 14 and a turbine wheel 22, by means
of which respective wheels 24 of the motor vehicle 10 can
be driven. The pump wheel 20 and the turbine wheel 22 are
coupled hydraulically by means of a fluid in the hydraulic
converter 18 for the force transmission. The hydraulic
converter 18, 1n particular, facilitates a starting of the motor
vehicle 10 with the lowest possible load on the drivetrain 12.

The motor vehicle 10 1s standing on a slope, indicated 1n
the FIG. by the angle 26. The normal forward direction of
travel of the motor vehicle 10 1s illustrated by arrow 28. For
example, a forward gear has been engaged 1n the automatic
transmission 16 as the gearspeed, so that a selected direction
of travel corresponds to the arrow 28. Because of the slope
of the ground beneath the motor vehicle 10, however, a
rolling movement of the motor vehicle 10 counter to the
selected direction of travel 1s produced. This rolling move-
ment counter to the selected direction of travel 1s 1llustrated
in the FIG. by the arrow 30. The slope 1s so great that the
motor vehicle 10 cannot be held 1n place on the slope by a
standing torque from the engine 14 operating at idle speed.

Accordingly, a rolling movement of the motor vehicle 10
counter to the selected direction of travel will occur. The
wheels 24 induce a contrary rotational movement in the
turbine wheel 22 of the hydraulic converter 18. As the
rotational speed of the turbine wheel 22 approaches a
rotational speed of the pump wheel 20, hydraulic effects may
occur, which bring about a sharp increase 1n torque on the
pump wheel 20. A greater torque 1s suddenly transmitted
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from the turbine wheel 22 to the pump wheel 20. This may
result 1n an abrupt and sudden killing of the engine 14. In
particular, the rolling movement counter to the selected
direction of travel may produce in the drivetrain 12 a
rotation of the moving parts contrary to the selected direc-
tion of travel, so that both the automatic transmission 16 and
the engine 14 might become damaged. At the same time,
such a killing of the engine 14 also constitutes an undesir-
able behavior of the motor vehicle 10 and may result in an
even lfaster, especially an uncontrolled, backward rolling of
the motor vehicle 10.

However, the motor vehicle 10 comprises a protection
device 32 for the drivetrain 12. This protection device 32
comprises a sensor device 34 and a control device 36. The
sensor device 34 1s designed to detect a rolling movement of
the motor vehicle 10 counter to the selected direction of
travel of the engaged gearspeed of the automatic transmis-
sion 16. The control device 36 15 designed to control a brake
system 38 of the motor vehicle 10 as a function of the
detected rolling movement, 1n order to limit a rolling speed
of the motor vehicle 10 counter to the selected direction of
travel to a maximum speed. The brake system 38 here
comprises the usual driving brakes of the motor vehicle 10
and can reduce the rolling movement of the motor vehicle 10
by braking the wheels 24.

In this way, the rolling speed of the motor vehicle 10
counter to the selected direction of travel can be limited to
a speed at which no damage will occur to the drivetrain 12,
and especially no killing of the engine 14 will occur. This
does not require any complicated sensor system to detect a
halting of the motor vehicle 10. In particular, the motor
vehicle 10 does not have to be brought to a complete halt by
the driver 1n order for the protection device 32 to be
activated. A standard hill-hold device, for example, requires
a motor vehicle to be brought to a complete standstill 1n
order for such a system to hold the motor vehicle on a hill.
Furthermore, the brake system 38 1s designed to be able to
brake the motor vehicle 10 with no unnecessary wear and
tear. On the other hand, a braking by means of the automatic
transmission 16 would cause wear and tear on a part of the
motor vehicle 10 that can only be serviced 1n costly manner.

The protection device 32 may be designed as an engine
controller of the motor vehicle 10. An engine controller of
a motor vehicle often already monitors both the speed of the
motor vehicle 10 and the rotational speed of the respective
parts of the drivetrain 12. Hence, no additional sensors are
needed for the sensor device 34. In particular, the protection
device 32 may be implemented as a special functionality of
a down-hill assist. A down-hill assist for example regulates
the speed during the descent of a hill—i.e., 1 the direction
of arrow 30 in the FIG.—to a predeterminable speed by
means of the brake system. In this way, for example, the
vehicle descends a hill at a constant 50 km/h* without driver
involvement.

The control device 36 may correspondingly be part of the
engine control system. Then there i1s only required an
interface 40 with the brake system 38 or with a brake
controller 1n order to control the brake system 38 accord-
ingly. In particular, the protection device 32 1s implemented
in the engine controller, since the engine 14 has the greatest
need for protection in the drivetrain 12.

The protection device 32 or the sensor device 34 can also
monitor respective rotational speeds of the turbine wheel 22
and the pump wheel 20. Then, as a function of these
rotational speeds, the brake system 38 can likewise be
controlled 1n order to limit the rolling speed of the motor
vehicle 10 counter to the selected direction of travel to an
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adaptive maximum speed. The rotational speed difference
between the turbine wheel 22 and the pump wheel 20 will be
taken into account in order to avoid the above-described
hydraulic effects that may result in damaging the drivetrain
12. In thus way, the protection device 32 works especially
reliably.

Here as well, an implementation of the protection device
32 in the engine controller 1s especially attractive, since the
engine controller 1s already able to monitor the rotational
speeds of the pump wheel 20 and the turbine wheel 22.

In motor vehicles of the prior art, on steep slopes, the
propulsion built up by a hydraulic converter 1s not enough
for starting with an automatic transmission. Furthermore,
when a driving brake 1s released, the motor vehicle may be
placed 1n motion on the hill counter to the engaged gear-
speed. For such a motor vehicle 1n this operating condition,
if the downhill speed—depending on the transmission ratio
of the automatic transmission—exceeds a speed of 6-12
km/h, for example, the output rotational speed of the engine
will approach the output rotational speed at the output of the
hydraulic converter. This will produce a hydraulic effect of
the torque converter, which suddenly reduces the rotational
speed of the engine and thus kills the engine, or turns it 1n
reverse. The same behavior may occur when rolling on a
steep incline with reverse gear engaged.

The abrupt killing of the propulsion may produce a highly
uncomiortable lurching of the motor vehicle. A reverse
rotating of the engine may result in further damage to the
components mvolved, 1.e., especially 1in the engine and the
torque converter. In addition, usually the transmission 1s
damaged, or there 1s an automatic shifting to a neutral gear
in order to protect the parts. This may result 1n the motor
vehicle rolling even significantly faster counter to the
selected direction of travel, since no starting torque 1s acting
any longer. In addition, the driver must {first activate the
brake and engage a gearspeed 1n order to drive away once
more.

By means of the protection device 32, the motor vehicle
10 1s braked if 1t 1s recognizably placed 1n movement counter
to the selected direction of travel. For example, the brake
system 38 will be automatically activated 1f the motor
vehicle 10 1s moving counter to the desired direction of
travel by more than 3 km/h. The functionality that 1s
activated by means of the protection device 32 1s similar to
a down-hill assist, which may already be present. A down-
hill assist works similar to a cruise control. However, 1t does
not regulate the gas of the engine 14 1n order to maintain a
particular speed, but instead also controls the brake system
38 to set the speed of the motor vehicle 10 at a particular
speed during downhill travel. When such down-hill assists
are available, the motor vehicle 10 thus only requires a
corresponding software upgrade 1n order to implement the
protection device 32. In this way, the protection device 32
can be implemented in a particularly cost-eflective manner.
By means of the protection device 32, the rolling movement
of the motor vehicle 10 counter to the desired direction of
travel 1s limited, for example, to a speed of at most 4 km/h.

As a result, thanks to the protection device 32, there 1s no
longer any uncomfortable lurching or killing of the engine
during a rolling of the motor vehicle 10 counter to the

selected direction of travel. Furthermore, when the gas pedal
1s activated, one can drive off at once in the direction of
travel, so no clutch parts or the like need to be adjusted 1n
the automatic transmission 16.
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The 1nvention claimed 1s:

1. A protection device for a drivetrain of a motor vehicle
having an engine, wheels, and an automatic transmission,
comprising:

a sensor device;

a control device:

a wheel brake system comprising driving brakes by which

a rotational movement of the wheels of the vehicle 1s
braked; and

at least one hydraulic converter associated with the auto-

matic transmission;

wherein the sensor device detects a wheel rolling move-

ment of the motor vehicle at at least a predetermined
speed 1n a forward direction or 1n a rearward direction
that 1s counter to the selected direction of travel of an
engaged gearspeed of the automatic transmaission, and
wherein the control device controls the wheel brake
system of the motor vehicle as a function of the
detected wheel rolling movement, in order to limit a
speed of the wheel rolling movement of the motor
vehicle counter to the selected direction of travel to a
maximum speed by braking the wheels of the motor
vehicle such that the wheel rolling movement continues
without exceeding the maximum speed; and

wherein the speed of the wheel rolling movement of the

motor vehicle 1s limited, by the wheel braking system
braking the wheels of the vehicle, to the maximum
speed, wherein, at the maximum speed, a rotational
speed of a turbine wheel of the hydraulic converter,
which 1s generated by the wheel rolling movement
counter to the selected direction of travel, has a prede-
termined maximum difference and/or a predetermined
minimum difference from a rotational speed generated
by the engine at a pump wheel of the hydraulic con-
verter.,

2. The protection device as claimed in claim 1, wherein
the sensor device 1s part of the engine controller of the motor
vehicle.

3. The protection device as claimed in claim 1, wherein
the control device comprises an interface with a wheel brake
controller, by means of which the wheel brake system of the
motor vehicle 1s actuatable.

4. The protection device as claimed in claim 1, wherein
the predetermined maximum speed 1s less than or equal to 5
km/h.

5. The protection device as claimed 1n claim 1, wherein
the hydraulic converter 1s a hydraulic torque converter.

6. A motor vehicle having a protection device as claimed
in claim 1.
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7. A method for operating a motor vehicle having an
engine, wheels, a wheel brake system, and an automatic
transmission, which comprises at least one hydraulic con-
verter associated with the automatic transmission, compris-
ng:

detecting a wheel rolling movement of the motor vehicle

at at least a predetermined speed 1n a forward direction
or 1n a rearward direction that 1s counter to the selected
direction of travel of an engaged gearspeed of the
automatic transmission; and

actuating the wheel brake system as a function of the

detected wheel rolling movement such that a speed of
the wheel rolling movement of the motor vehicle
counter to the selected direction of travel 1s limited to
a maximum speed by braking the wheels of the motor
vehicle such that the wheel rolling movement continues
without exceeding the maximum speed;

wherein the speed of the wheel rolling movement of the

motor vehicle 1s limited, by the wheel brake system
braking the wheels of the vehicle, to the maximum
speed, wherein, at the maximum speed, a rotational
speed of a turbine wheel of the hydraulic converter,
which 1s generated by the wheel rolling movement
counter to the selected direction of travel, has a prede-
termined maximum difference and/or a predetermined
minimum difference from a rotational speed generated
by the engine at a pump wheel of the hydraulic con-
verter.,

8. The method as claimed in claim 7, wherein a first
maximum speed 1s predetermined for a wheel rolling move-
ment counter to a selected forward direction of travel, and a
second maximum speed 1s predetermined for a wheel rolling
movement counter to a selected backward direction of
travel.

9. The protection device as claimed 1n claim 1, wherein
the predetermined maximum speed 1s less than or equal to 3
km/h.

10. The protection device as claimed 1n claim 1, wherein
the control device 1s part of an engine controller of the motor
vehicle.

11. The protection device as claimed 1n claim 1, wherein
the speed of the wheel rolling movement 1s limited to the
maximum speed without regulating a speed of the engine of
the motor vehicle.

12. The method as claimed in claim 7, wherein the speed
of the wheel rolling movement 1s limited to the maximum
speed without regulating a speed of the engine of the motor
vehicle.
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